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Economic growth depends on factor inputs and generalized total factor 
productivity. In view of China's total factor productivity, many well-known 
economists including Krugman believed that China's total factor productivity has not 
been improved and economic growth in China mainly depends on factor inputs since 
reform and opening up. Yi gang et al put forward different views for this problem, one 
of their arguments is China's technological progress may be embedded in capital 
investment and in the traditional measurement of TFP, this part of technological 
progress is not contained. 
In this paper, we adopt the framework of Greenwood (1997), divide capital into 
equipment and building capital, then use capital quality index to measure provincial 
industry capital embodied technical progress rate from 1995 to 2011.Our calculated 
result shows that the capital technological progress rate is 4.3% in eastern region, 3.1% 
in central region, and 3.8% in western region. Capital technical progress rate is 
highest in eastern region, and the rate of central region is lower than that of western 
region. On the base of above research findings, we use fixed effect panel model to 
calculate elasticity of factors, finding that equipment capital elasticity coefficient 
increases from eastern, central to western, and western region industrial equipment 
elastic coefficient is highest. In addition, according to the panel model, this paper 
estimates the contribution rates of each factors and capital technological progress, 
finding that capital technological progress has great promoting effect on industrial 
growth from 1995-2011 in eastern, central and western region. And the contribution of 
capital technological progress cannot be ignored. According to above research results, 
this paper suggest that we should pay attention to the development of high technology 
equipment capital, introduce more high-tech equipment and increase equipment 
research and development investment. 
 
















1  绪论 ........................................................................................................................................ 1 
1.1 选题背景和意义 ........................................................................................................... 1 
1.2 文献综述 ........................................................................................................................ 3 
1.2.1 关于资本体现式技术进步 .................................................................... 3 
1.2.2 我国工业生产率研究 ............................................................................ 7 
1.2.3 文献评述 ................................................................................................ 9 
1.3 内容安排 ...................................................................................................................... 10 
1.4 创新点和不足之处 .................................................................................................... 10 
1.4.1 创新点 .................................................................................................. 10 
1.4.2 不足之处 .............................................................................................. 11 
2 我国工业发展现状 ......................................................................................................... 12 
2.1 工业经济发展特点 .................................................................................................... 12 
2.1.1 工业规模 .............................................................................................. 12 
2.1.2 工业增长 .............................................................................................. 14 
2.1.3 工业投资 .............................................................................................. 15 
2.1.4 工业产业结构 ...................................................................................... 17 
2.2 我国工业发展面临的问题和机遇 ......................................................................... 18 
2.2.1 产能过剩 .............................................................................................. 18 
2.2.2 工业结构急需升级 .............................................................................. 18 
2.2.3 我国工业发展面临的新机遇 .............................................................. 19 
3 理论模型 .............................................................................................................................. 20 
3.1 Greenwood 基本模型 ................................................................................................ 20 
3.1.1 基本假设 .............................................................................................. 20 
3.1.2 厂商行为 .............................................................................................. 20 
3.1.3 消费者行为 .......................................................................................... 20 
3.1.4 建筑资本和设备资本 .......................................................................... 21 
3.1.5 竞争性均衡 .......................................................................................... 21 
3.2 资本体现式技术进步的测算：不变质量价格法 ............................................. 22 
3.3 关于资本体现式技术进步的现实证据 ................................................................ 23 
4 计量模型以及研究方法 .............................................................................................. 26 
4.1 HP 滤波法 ..................................................................................................................... 26 
4.2 面板模型 ....................................................................................................................... 26 
5 模型和变量说明 .............................................................................................................. 28 
5.1 模型构造 ...................................................................................................................... 28 
5.2 数据处理及描述性统计 ........................................................................................... 29 
5.2.1 数据来源及处理 .................................................................................. 29 















6  实证分析 ........................................................................................................................... 34 
6.1 省际工业资本体现式技术进步率的测算 ........................................................... 34 
6.2 各省市工业面板数据实证分析 ............................................................................. 35 
6.2.1 各省市工业面板数据实证分析 .......................................................... 35 
6.2.2 稳健性检验 .......................................................................................... 39 
6.2.3 体现式技术进步贡献率 ...................................................................... 40 
7  结论和建议 ...................................................................................................................... 43 
7.1  结论 ............................................................................................................................. 43 
7.2  政策建议 .................................................................................................................... 43 
7.3  未来研究方向 ........................................................................................................... 44 
参考文献 ................................................................................................................................... 46 



































Chapter 1 Introduction ...................................................................................................... 1 
1.1 Background and Significance ................................................................................... 1 
1.2 Literatures Review ....................................................................................................... 3 
1.2.1 Literatures of Capital Embodied Technology Progress .......................... 3 
1.2.2 Literatures of China ' s Industria Productivity ........................................ 7 
1.2.3 Comments on Literatures ........................................................................ 9 
1.3 Contents Arrangement ............................................................................................. 10 
1.4 Innovations and Defects ........................................................................................... 10 
1.4.1 Innovations ............................................................................................ 10 
1.4.2 Defects. ................................................................................................. 11 
 Chapter 2 Present Situation of China’s Industry .......................................... 12 
2.1 Characteristics of Industrial Economic Development .................................... 12 
2.1.1 Industrial Scale ...................................................................................... 12 
2.1.2 Industrial Growth .................................................................................. 14 
2.1.3 Industrial Investment ............................................................................ 15 
2.1.4 Industrial Structure ................................................................................ 17 
2.2 Problems and Opportunities in China's Industrial Development .............. 18 
2.2.1 Overcapacity ......................................................................................... 18 
2.2.2 Industrial Structure Upgrading ............................................................. 18 
2.2.3 New Opportunities for China's Industrial Development ....................... 19 
Chapter 3 Theoretical Model ....................................................................................... 20 
3.1 Greenwood Basic Model .......................................................................................... 20 
3.1.1 Basic Assumptions ................................................................................ 20 
3.1.2 Firm ....................................................................................................... 20 
3.1.3 Consumer .............................................................................................. 20 
3.1.4 Equipment Capital and Building Capital .............................................. 21 
3.1.5 Competitive Equilibrium ...................................................................... 21 
3.2 The Constant Quality Price Method .................................................................... 22 
3.3 Realistic Evidence of Capital Embodied Technology Progress .................... 23 
Chapter 4 Econometric Models and Research Methods ............................. 26 
4.1 HP filtering Method ................................................................................................... 26 
4.2 Panel Data Model ....................................................................................................... 26 
Chapter 5 Model and Variable Description ........................................................ 28 
5.1 Econometric Model ................................................................................................... 28 
5.2 Data Processing and Data Statistics ..................................................................... 29 
5.2.1 Data Sources and Processing ................................................................ 29 















Chapter 6 Empirical Research .................................................................................... 34 
6.1 Measurement of the ETC of Provincial Industry ............................................ 34 
6.2 Empirical Research about Provincial Industry ................................................ 35 
6.2.1 Empirical Research about Provincial Industry ..................................... 35 
6.2.2 Robustness Check ................................................................................. 39 
6.2.3 Contribution Rates of ETC ................................................................... 40 
Chapter 7 Conclusions and Recommendations ................................................ 43 
7.1 Conclusions .................................................................................................................. 43 
7.2 Recommendations ...................................................................................................... 43 
7.3 Future Research Directions .................................................................................... 44 
References ................................................................................................................................ 46 
















































































结果如图 1-1 所示： 
 




从上图的估算结果可以看出，从 1978 年到 1995 年，制造业各行业设备资本存量增长率
远高于建筑资本存量增长率，这表明，改革开放以来，我国制造业行业在大量购买设备资本。





































































































（2002）同样利用 Gordon 提供的基础数据，测算出 1954 年至 2001 年期间，美国资本体现式
技术进步对经济增长的贡献率超过 60%。Boucekkine et al（2005）认为目前的内生经济增长
模型假定技术进步和资本积累相互独立忽略了新资本品的质量变化，因此测算的只是中性技
术进步。 
























型法，并在 Nelson（1964）的模型基础上进行改进，测算出我国 1978 年-2003 年的全要素生
产率年均增长率达到 1.92%，其中，物化性的技术进步即资本体现式技术进步贡献了 45.31%
的全要素增长。黄先海等人(2008) 对其 2006 年的模型进行了拓展，从 S-N 模型拓展到 ETC
两部门模型，同时使用发明专利数来量化资本体现式技术进步，并假定资本体现式技术以一










果发现 1990-2005 年期间，中国资本体现式技术进步率为 5.1%-6%。遗憾地是，该文并没有






























部门，重新构建含有研发部门的内生增长模型，估计出中国 1979 年-2008 年中资本体现式技
术进步增长率达到 11%，贡献了 72%的技术进步。王士香，高庆昆（2013）采用 CES 生产函
数测算了我国 1991 年-2010 年阶段的资本体现式技术进步，并初步探究了资本体现式技术进
步的来源。  
王士香，董直庆（2015）采用 Krusell et al（2000）的生产函数设定，在 Greenwood（1997）
的基本设定下，采用非线性估计的方法对我国 1980-2012 年的设备质量提高率和资本体现式

































进行拓展，比如 Sakellaris and Wilson（2004）构建了一个包含销售、劳动工时、资源耗费、
设备使用率、设备资本的一般性的研究框架，在此研究框架下，他们通过对美国制造业面板
数据进行研究，并测算了相应的资本体现式技术进步，研究结果表明 1972 年-1996 年期间，
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